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Claim 

cc-r-cic cr pharmaceutical composition containincr such ^crcsoheres 
ilied with active prccuct(3) in a suitable carrier can be e^lcvec for 
ringing irx-dications to a c^terrdned point of the body, in r^ti^ar *o- 
plication to the skin. Kcvever, topical application does' not ceneraiy 
ive the desired effectiveness because the epidermis for^s a barker 



;cc rdir.g to the present nation, it has been found that, if the 
.crcspheres of the cosmetic or pharmaceutica conpositicn'are chosen ?zcm 
-articular size range, tl« effectiveness of the active product which they 
xntrdii is .greatly increased in a vary unexpected nvanner. Studies 
nducted by the Applicant Coroany have roade it possible to establish that 
. la considerable improvement was linked with the entry of the microspheres 
.to sebaceous follicles. 

iim 1. thiTn-^ceutica or cosrrotic composition for topical application 
itaining, in a suitable carrier, microspheres of polyrars or of fatty 
stances with a melting point tagher "■ti^~5G°C "filled" with at least one 
:ive product, characterised ir. that at least GO % by weight of the 
.icspherss havy a diai^eter of bet7«ten 3 and 10 ;.m. 
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H c; ^ Cr ^ CSlUCn ^^^^g tc CLil-n 1, chur-rcsrised in r>-t th- toiyr-r is 
-'Osen frrm the group consisting cf stn/rsr.s-based pxiyrars, --i^ii^-based 
polymars ccly^rs cariv=d ircrr, acrylic cr msthacrylic acid, pciyestar^ 
ca-ivgd frcr, lactic aiv!/or glycoiic acid, crosslink-d osteins and r:r3tei-3 
cc^guiatsd by heat. 

5, u Car ^ si -^ according to Cl-irn 1, characterised in t^t tr- fatry 
subst-ncs is chosen fron the croup existing fatty aiccroir: and 
carivatives of Ldcohols rind of nitty dcids. 
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? fuliov.'inij -:t:;ement 



; Z f'ji' deiCfiptJCT -si this invotion, irtcljding the bcit method of perrofrninc i.r.swn 10 - ^ 



uirj a? i^ast errs ;>c?rn ?nocccT. 

T^a iproi^nt invention mlatas to a coscatie 

polyraara or oi iatty • rob 3 tm: a E Jillsd -.?ith at l---.wt 
c " ; - Activa product in ,1 uuitiblj carrier. 

It is kr.ov;\ in v.^a *;£.-.it.a oi tha art to ^r-pary 
sicr=<:&p3ulas la ^hich chs active principle is ancles 
itnd 13 not in contact yith ths qatarrval ^-7ir:^r.: 
faae particularly ?roach 2atact 2,215,035 .ind ^iro^w 
r.itaat : 1 5 , 0 3 i ) , il^^r, r.t ti^j of application, 

tha nlcrccipsulo can braaJc pr^-at\ir-}ly and r-iicsaaa ^ha 
-ctivg principle Irssdi-tJl-/, 

It ia aljo -ccvn to pr^TTsirs natural or symthatic 
polv^ara in tho £0-3 of -TLicrosphsraa by croaalinJcin j 
these polysuara In nuap^njicn . A prcccits ^cr ths 
^nuf^cturs oi ^ciy-^-aaarUjca adcrcspharas i3 
described, is? o=.sspla f in i^raach fi -nt 3,530, 350. It 
is also Saovn to pr$p<ir3 alcrca pharos of 2&tty 
aabstaiicon . 

It is also -xrvcvn that thasQ zaicrcepharts ir^ 
capable of filling with ch^jcical products, in 
particular with &ctiva predict- (-jetj particularly tho 
-liovsaantionad Franch Patsnt U3 ?itant 4,590,822), 
In tr~s prasont application, aa activo product zso-nj any 
product having in. activity irra tho co -3^0 tic or 
?h£rr.ac -/utical vi^point. 7ha -olid product i'orni.tg tha 



adjor^nt 3 «bot«t 9 or „ j,i atJa - Mn ., 

cSwaic.il ?^ :S3 ( 3 .*> Susoj^aa 2:1,2:3). 
alcrenj.'urac tl i io<t viti actiVa -rsducta ~> : ^lov,d 
13 7uiCaJsi8 ^ -.,hieh solid rai 

Seating aiesreajawna i 3 jeer:? or :■ , n 

^:~-:- J . -i, cmkiw sir ^ a^c^ 3 oiv:t.Lc n or , n 

i c SSMt . s 0 - ^racunical ccrpcsliicn 

Srifiging ^icti^ to a d^arain*. pc;_,t of ^ becy, 
i-. fcr ^Ucatien to niin. Ee-«rrti r , 

.^cording tha P „ aanS lavw-on, it ha, ha.., 
i0uad " «*» aicrc 3?t9 p 09 oi tfa. cc««- or 

Steaaeau^eal c«*omto» chn..« frc= a particular 
Sl " raa * 8 ' •"•ctlwnati oj actira product 

•micS contain is ^«tl r i«„ 43atf to 3 ^ 

enaxpiccsd adwser. 3tudi 88 coadopt*! by th# Ayyliswt 
Cospony hav* aade it pa 9B iii a t= *, zti)l i 3h tM:) 
cswid.rafel. iaprov^nt w B li.-j,^ wlth the 0 , 
ih-i aic^osphsroa into aabecac-j^ iollLzloa . 

Tho 0 ub 33 ct o* th« j» 8Mt i-^„tion i.«, 
a cca^tic -.- pharaaconiical reposition for topical 
application contain-,, ia a raiuablo cirri*r, 
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?atty 3u^st^co3 uLth a r^L-g 7.0 In t; highar tim 

-inga rl^fi-oc Abov* ontor z±:> 5 . 3 - 3C ocu3 follicle, ^ 
■U^tl-j ^vco iho -kin. -.Ud ^crc^h^*, ^2^^-, 

c^i, -^hor? t:^ ^-iva *rc<iuc- uhich ih; 3 y ca — y 

lUcr^p^ra is ;^:^:: 7 rojoctrx! by virx.n cf 
Hcj of satus i-dy 0 ff c: tha ~ c^th Q >: : u ^, 
uwiaairabia ruction of tHa cr^^a ^iirsia £>,, 3e lid 
ccr ^ ur ' d -'eratng t?ia aicron pharos is ahus a^icsd. 

■ ,^vo a di^otsr ^liar tiiia 3 th*y ..Use -^r ^ 

;2oiU<njiar ca^ia, bu* tte tzrzy iaytsr as troll, s . 
high ccac^tr-tioa. 3ov, til 3 ; 9 1oa93 cf -h* JC ti?q 
?rir_ci ? lo ia homy lay^r, * 0 r «« -13 m c -, 4 
of intiacns pxapaxatlonji , in z^H^cz:^ by 
acpaaranca of eecowiaxy effeetj vhich ^ ur^-jair^Ia 
insofar aa tto active product A3 -is^->d in f.lvi 
rogisn-s cf haal^y akin viiich ar» touched by ;h-j 
application which gurrouccS ths follicular charts! 
vh.-ir-s.ia, in th» cnss 05? SGdicationa at: .inq 
»Y3t^cal.ly, actios ^-rciuc- is V-i..r.y^ ^ a 



" Zj33< * ° n tha hc "7 l.,y«. r n w h c „„. ,^ 

ir.vsr. *cicr:. 

°- acttJ ' product 1, ^ ua br=u , hi 

^cif-ally to tho t ar*« «trion. ..i^cuc uwte.irm. 

'r3ttale«l<y, t-, macular sh^xaj constitutes a 
nighly afficiant routs of ^r.aral .dslalotwulen 
i^ofar a3 th , ei „ ualon of ^ a aetlyo prodijct ^ 

A highly T M ,.,i 3 . ri3aJ 
It v.,, .-.or. obviou 3 *h*t ^cro3 P h 8re9 caMMrt 
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pilosabacaoua orificaa ia included la a 8 i 20 ranges 
which ia c^iita diffarant fr^a that indicated abo-r* in 
tho caaa of tho alcrosphar-aj for ox^japis, on tha 
forahaad, this avorags diaxaatar ia batv^an 32 and 
32 in aan, tha aurfaca oraa of tha piloaebacaoun 

orificas aituatad on the forohaad is apprcali^t^ly 
0.0O2 fflo 1 <».j. Cunliffa, W.D.B. Parera, P. Tiutckray, 
a. Williams, R.A. Fcratar and 8.K. Willis**, Exitiah 
Journal of Dermatology, 1575, 95, 133). Assuming that 
tha contour of th* follicular channel ia approximately 
circular, th* av^raga dtaxmtar of tha pilo3»i>*cacua 
crificaa cm b« aati^atad, according to this pap«r, at 
50.5 m*. This di&aatar, r*datar»in*d by tha Applicant 
Ccspaay by isaasursaant of tha aiaa of thm pi losabaceoua 
orificas situated on tins skin of tfca forahaad of eix 
healthy Tol^itoers, ia found to be batman 32 and 
32 (««a atudy dsacribsd in taat 3 of tha prrasant 
application). This ccaaidaxahla diffarance botv^n the 
rangg of tha diaaatara of piloaabacacua oriflcoa and 
tha rang* of dlaaatars of tha effactiv* siieroapharaa 
aada Lha invention particularly surprising for tha 
ap^cialiat. Thia aurpriaing natura is furtharaora 
confirmed by the fact that in tha above»a;;tionad US 
Patant 4,690,335, tha six* indications supplied 
aiaad only at aicroapharea which hsva dlaruitara of 
batv&an 10 and 100 ^ . 

Tho alcrospharas vhlch hava tha daairad si*e can 
b« aalsctad by serening, sap^clally in a soiat **diua, 



vhXch h.v. « *«. axtandod rdft79 ef 9is9a< jt ^ aiso 
Po«i*I. to obti<Jl lw|plli|j ^ gi2>3 ^ 
coafln* i„ tt . ranffa ^ 0ultably ^ 

. th. proc... f or tt . .^ ufactura of ^ 

can, for <*xaapla, ta 
adju 3t ^ * ciJocsiag ^ polr „ tlMt , o|i a=i ^ ac an<j 

Cra ' llnklai ^ « * -odifyiny th. rat, ^ th9 

aodlflction. for. p*_-t 6f th4 ^ o£ ^ ^ ^ 

WithiJ ^ =«P-t,n M of th. .^uit.t. 

»«u*.l = r 9yTlthatlc ^ 

-Ploy* for th. ^uf ac ,^ of m to|phsr:) ef 
c«po. lsi0 a of th. p„ 8fl „t ^ ntian „. c , 08an 
tto.. »,»bi. of ^ apjjUo<1 ^ 8)an 

ucdeairabla of fact and caw -.,„,, , 

-Men h.v. th. dlMMleni . Th#? -uit flijo ^ 

ccsp.tibl. with th. acti,^ product -ploy*. 

Ih. polysr. vhlch can b. ^ loyKl ln ^ 
edition, of th. praB( , nt 1wmMm My ^ 
advantageously chos.n froai 

- .tyru-b..^ poly*^, auch p^tyr^e, 

- f-al.ain.-b***! po Iyiwr3/ 8uch m poiy _^_ 



pclyru.ra d.riv^ f rC3 acryllc Qr 



acid; ' " " 



ucn 
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- protaina croa 3 lifted t 

©ithar by glutAraldahyda or by -an acid 
dichlorida such aa Ur.phtfcaloyl chloride, 

cr In th® prssaaca of an activator such *a a 
crirbodilaide; 

- protQlna caagulat*d by h«at (alfeualn), 

7h» l-olj-ara which b* ^Icy^d ar» pr^faribiy 

choaen frtaa pclyaara b* 8 *d on poly-j-alftnino a^.d 
poly*oter> darirod £rc* lactic or glycolic acid. 

Tha fatty a u b 3 t*:vc s which ctu\ «»ploy«d aay bo 
chcson frcsi 

- drriv«tiv»a 0/ alcohols «Lnd of fatty acidj, 
tri.taaxiii, »«i, ynt h.tic txiglyrsrlda. cr glytraroi 
mcnoatearatg ; 

" ««^ty alcohols such *a cetyl alcohol. 
Tha fatty subiitAncsa wtu.cn ca* be « P iey»d *lt* 
preferably chcsaa frca fatty jubitiacti which hav* a 
siting poi^t of apprcxisatoly b«t^n 30*C and 100 °C. 

Th* actlva products which can bs *xplcy*d in th* 
ceapo.ition according to tha iarantion *xa thosa llabla 
to bo appliod to tha skin, Th*y ruy b« chosen froa: 

- agenta for treating acsa, ouch *a compounds with 
action of retinoid type {vitaran A, retinoid acid or 
lta derivative*); 

- bar..ioyl p<sroxid«; 

- Srcvth factor cf ^ctidic nat:ir*, uuch ,ia tha 
proteinic or opid3r=Lic grovth £-ctor (SG?) ; 

- «xin-rBinforcing agants, such .-as b?nsyl 
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siicotiruta; 

- og»nt* for treating hair, in particular antiloas 
cr hair ragrcvth agents, such aa sincsidil and 
antiaaberrhoeica such as S-rarbosynathylcys oina cr 
octopiros; 

- antifungals ouch cfl nystatin or e^cor-aso.". : / 

- Actringanta, .-lacb aa aluni^iua chloride; 

- ant Miotics , such .la arythrcarycir: and 
tetracycline; 

- antiviralg, such as vidarabina; 

- antihypercanaors, such aa clonldin* 
hydrochloride; 

- antianginals, such aa nitrogiyca.riru* j 

- vasodilators f svjch g~a bradUcynJ.,-.; 

- aganta for treating cardiovascular diaordsrg , 
such psptidaa of tha tachykinin* group, for axjasjplo 
•aubstasca ?*; 

- ftntiinfloasaatory agsnts, 3 ach as aspirin or 
hydrocortisone and its darivativaa; 

- antiallorgerva such as chrcaoglycatos j 

- antipruritics, auch phaaothiajina 
darivativaa; 

- nerrostlaulants, auch as caf.*ii~* or 
theophylline; 

- antidepraaaant agnnta, auch as lithius salts 
asid, aora perticulaxly, li-hiurj carbor.jta; 

- natural compound a «faploy^d in cuxobiological 
research, auch an capaaieina; 
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- anA«athatic3, a UC fc as Udocain* and procaine; 

- horsona staxoida such as 17-o-o*3tradiol and 17- 

Th* suitaila carrier ia in aqueous fora or In tho 
rorm of oil . 

Tha carrier in aqueous foza ^ay ba on aqueous gal 
obtains tfith th* aid of * filing agent, *uch *3 th* 
croaolirJiad poiyacrylic acid sold und«r tha txada ru^a 
•C4rbopoi- by Goodrich 37 or tha calluloae derivatives 
aold undor tha trado r^a -Xlacal- by Earculaa; or a 
h^xo^icchalic gol containing, for axxuspla, jropyl.n. 
glycol, it la also poaaibl* to uu* a Lipophilic aquaoua 
ocl-jtion such &a an aqa*cnis aolution of ailicoaaa. 

Tha oils vhich cm ba acpley«l as cirrLzm sjra 
liquid or acsiaoiid oils such as txiglycaridaa of c t -C. 
fatty acids and thaix aixturaa, va3»l<_a*, liquid 
paraffin and lanolin. 

Tha pH of tha carriax ia pro f araaly adjtutad to a 
basic valua. 

carrier is in t,V» fcra of liquid, of g*l, 0 f 
craaa, of p^^, ot pc^ad* or of dry pcvdor. ~o obtain 
a r>43t«>, a pcoada or an ointaant, an axcipiant is 
addsd, such aa polyathylfrn* glycol, a *^ such as 
fc?KiBwajc or lanolin. 

?nn coaaatie or pnaaacautical cc^rosition-s 
according to tha pr^ent invention ganarally contain 
frua 1 1 to 40 •* by ^ight of alcrcjpharaa , at i«„ t 
80 % cf which hava Uia^tara of citwin 3 10 ^. 
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Tfaay also contain 2rca 0.03 a no 50 % by **Ight of 
active product . 

?h« aicrosph*r»s ara a&nuf actursd by any fcaovn 
procsjas. Tha jolyatyraas- aicroapharaa arts widaly 
aaxiotad. Thcs* of poly-^-aianin* can, for MAspla, fc* 
prap*r*d according to tha jrcciaoM daacribod in ?rsnch 
Patent 3,330,250. 

To Introduce th-s active product into tha 
aicroophara, tho ac-.ira product i 3 dissolve in a 
aoIv«Gt or a aiart-oM of gclvanta which h^ve a 
sufficient affinity for th. coupon, < fonaiag th* 
alero^pharaa. Arena, t** ouitaMe fioX^nta, aspeoially 
for poiy-^-alanUi, apher* 9 , thore «uy be s*n*ioiuKi, for 
exa=pl«, w,t*r, glycarol, athanol, diathylsne glycol, 
acetone and, in ganural, tratar-mlecible organic 
solvents . 

whan a solvent h*3 N^n eBplvyad to obtain tha 
niero 3 ph« M fiil^d vith aeti^a product, tha said 
microsphere aay ba soployod da auch or aftar racoval 
of tha solvit raining thxmi*. tThis solvont aay hav* 
r*aaia*d tha rain as lolvw* of the activa product 
and/or aa a awUing agent for the aicroepher* Itself 
when tha polymar of which it is «da U liabla to wli 
in the aaid lolvwt. Wh*n tha alcro.phirea are t«rplcy*d 
««tar r^oval of th* eohmt, th* actir* product 
rauins iwv»rth«l«sj trapped In (or on) tho aicro.phsr* 
on drying. Sailing of tha poly^r by a aolrant 
produce aicroaphAm, in g*l f "provided that tha 
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quantity of aol^at dooa not ascaed eartain liaita, 
vhlch aro diff^nsnt dbpandiag on tha polyr-ar of vhlch 
tho alcrosphorya ara sads. *rha alcroey filled *ith 
at lsast ocuj actira product, b« th*y dri»d or not, axxa 
sii^ad with tha chouon carxiar. 

Tha ccsiastic or phAraacontical composition 
obtained is applied In th* usual vay to tha akia, 
pr-T.'arahly with a gsntla aunacts . r a cn ^it ;r=Li Siva 
fora, th« aicrosphsrai filled with in fietiv* 

product .U icnisad for=i is this casa, aitor 
application of tha composition to tha skin, tha release 
o4 th& actiru product say ha aces la rat ad by 
ionophoro3 is . 

Tha a Tmrp laa giv^n bole*, purolyhy rray of 
illustration, no limitation being i-pliad, \?ill allow 
the invention to bsstta-r understood. Casts A, 2 axd c 
aro seaau-rrasnta provide to ozplain r-ha raaarStahla 
a'f octiv-^ndao of tha expounds according to th* 
Invention. 
S3a* At 

Ir, this tagt, th* aixa of tho piles*bac$oua 
orifices la nan is evaluated. -This study was crjrri^d 
out on six healthy \rolunt^ar3 (throe and thraa 
wooer.) agad froa 3^ to 35 y^ara, and it vaa i;arri*4 out 
on th# skin of the forsha^d. 

XXtsr having carefully clszjxad vtth soap a rs^ien 
cf skin of approsi^t«ly 2 as 3 , a dy* (d*r* hrwa diract 
dya -L'Or-ual ^novativa*, ssArkatsd by th* erapaay kne^r: 
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&3 'l'OrMl') is chosan sli^A ia applied, for ZLttvan 
ainutsa, to tha la£t or right aido port of each 
subject* 3 forah-cad. At the snd of tha aspcsurs tlss, 
the coloured region is claajiod vith & little watar to 
rsncva tha sxcssb dy*«. This r^yion ia phot&graphod vith 
•a aAcrochctccrraphic assembly ^coducsd vith tha aid of 
an Olyspus c r s . This apparatus soXas it pc a o Lb 1 a to 
taJce a tan-.' -„rdi*»d phctocraphc of tha region to b** 
aivalyaad ( o aj^a dl ataxic a arid sa.ic» signification for ail 
the aulsjocta). Th« dy* 3irplcy*d is no ionc/^r visible 24 
hours aftar tha application. 

Tha distribution cf sisu of rho pilcao&aeaoua 
orificyg ia aat&biiah^d by i^a^a analyaia vriti tha aid 
of the ■Qoantiaat 520* apparatus frca Car&r.idg^ 
Irutrusanta, frcoj tra-upaxflaciaa of -the- fcrahead. Th« 
apparatus rssaauraa tho surface, sn^a 3 of tha folllcl© 
openings and cjileulataa tha cUasetsr 0 of aach follicle 
according to tha forsulai 
D - 2 (S/«r) 

The rasulca a: 3 gi-sran in Tabia 1 bale*/. 

Th« Averaga d-iaaatar c£ tha folliclas found to 
b«a batvaen 52 >» and 82 *a for all tha aub jocta 
studied. 

fit 

Tasta wars carried out tc sst^bliah tha 
relation-ship S>stw6ii tha 3ia3 of tha micrroaphsraa and 
thair an try through tha homy lay«r and tha follicles 
of tha hvr3Lc-n 
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Thas* tsats employ^ «luora9c«nt polystyrana 
.-aicroaphoraa of various calibres batv**n 1 -^d 2 4 
which hAd th© characteristics giron In Ta-blo II b**lov. 
?hc!50 batchaa of polys tyrsna sicroapharao vsr* 
5 aus^ad&d at a concentration of 10 * by v»i(?ht in i 

aistur* o£ triglyceride of C,-C l3 fatty aci^ j^rtotad 
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Tba applications ara caxric-d out, apprcxLaataly 4 
hours aftar surgical asciaion, on facial s*:ia which ^raa 
r.c^ b-^on ds*p-£rowi (storage at 4*C in a cold 
c h.-nh ar) . Th© aiin is £rs*d frca its cubcutinaoua 
tiaaue with a scalpel, and is then alightly atr*tchad 
cstd ninr^Kl onto -a support ccrcr i **iUi aliraini.ua. ?ha 
CTjt£n--ous siurfaca is car* fully claanad by wiping with a 
papor hanejcarchiaf , foilcwd by a slight ■stripping" 
carried out with th® adhasi-sr* tap* aold -und^r tha trado 
'Transport". Ths various auapanBions of aicrob^ada 
a-o than applied with a glaaa spatula for 15 ainutss, 
with 5 ainutaa' sassaga, ins Ida 2.5-cz 1 application 
aitcs daliaitad by plastic rir-go bcr.d»d uaing a 
eyanoacryiata poly=>ar-i>aJ«d adhaaiva -sarJtetad undar tha 
nafla of 'Cyaaolif . At tiia end of the application tise, 
the 9XC330 product which has not antsrad tha ails is 
re=>ov*d with a cotton-atie* follc^&d by thrsa v^ry 
slight application, to tha surface of tha skin, of a 
pioca of adhagir* tapa of triid* nana fc Transpora * 
{ Adhering lift la to tha akin and causing no 
ds Inclination of tha homy layar) . Sicpaiea tha 
application sitaa, aa vail aa of a control ahi_n ration 
without application, or* taJtan vith a 'Punch bicpay- 
punch $ an in diaaator and ara f ros«n in liquid 
nitr^sn. Tha antry of tha sicrocaada Into tha homy 
l&v=r And tha foliiclaa is tiiaa dasacnatratad, uaicg a 
z luoraacnnc-a optical alcroscopa { phot cede re ac 07a IIJR3, 
Saiijs, Wast GaxrsAny) on dc-*p-f roaon r*rtieal skin 
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auctions 10 to 13 *a ^ thictaKias, s>rodue*i *ith tha 

of a eryr*ierotea*a (Cryoatat bright, Slight 
lnatr-i=*nt Cespany LLaitad) . 

?ha nssults obt^in^d at* tha following* 

- alcsoBpharai 34 >a la diaaatar rcs^in localised 
on rha surfaca of tha akin without aatari^g it; 

- aUcrcaphorat 9 »» *° 1° in di«*« r . - 
taxuia&cy to collect abound th* .ollicnlar car.ala; 

- 7->^3 Elcroiphorea hava sjsio to 
9el9Ctivoly placed laalda tha jab*c:>o\i3 iolliclos; 

- aicreapharas £ro» l ja to 3 )3 hav* a tandaacy 
to antar both tha homy layar And tha follicles. 

?ait C t 

Tests v«rs carried cut to astaillah tha. 
relationship batvaa:* tha aiis of tha nicroapharea and 
thair antry into tha homy lay** and tha follielaa in 
the rat. 

Thasa testa ^loyod poly-J-alaniaa aicroflpharaa j 
tiir** saapiea which had evsraga difcaatsra c£ 
4;»roxis*Mly 2 5 *a and 12-*a r*sp*ctivtily v*ra 

tasted. 

Tha aicrcapharaa amploy^d ix^ pr^raxl by 
croaalinJcing poly-^-al-uvlna with tha aid of 
giut&xaldehyda. This aynthaaifl is daocrii>ed in ?runch 
Patsnt 2, 530,250. Tivess nicrespharaa ara .than :--ada 
floor«scQnt by an int2r2utfii.1t a ra act ion oi 
h**ftj^t£ylar.odiaaina with tha raoidual aldahyda 
fur -tiooal groups pre a ant at tiuslr anrr&ca, followed £y 
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a ruction vlth darjsyl chlorids. ^h;v alcrosohar^fl 
cbtAiruxl exhibit a irery hCTogtanscrua po^rful gr^sn 
iluoraacep.ca la ^ltraviolat liQfht. Thrs-e sicrospharaa 
hsv~a the following charsctaristies i 

- ; ?su=rpla Xi dilator » 1.7$ * 0.96 *a (90 3 be lev 

2.9 

- sispls 2i di&r^tar « 4.3 l 1.1 (90 3 baler* 
5.1 ^a) ) pr^p-ar-sKi according to Srasiple 1; 

- aairpl* 3i diajiaccLr - 12.4 i 2.2 ^ (90 S balcv 

15.1 

•Thasa 3 iso ^aeuroa*ntfl wsra d*5t©rr:insd by thj 
:lucraa«r.C9 l^aq-o irs-alv-3ls technique ojlrvg A "Ouentiset 
520" apparatus !&Airk3tad £7 C sabridga rrjtrojwnta Cc. 

Yhe application protocol alloyed is tha 
follcvingt aftsr aruiesthssria with pentobarbital 
(30 ag/3cg do»a) f application sitoa are dellsit&d 

by a plastic ring bosd*d adhsaively to the b«c3c of the 
ICO feaals nude rat (170-1BC g arerage weight). Ths 
vaxious suapai- ions or-a applied Sor 2 houra, la a 
quantity o2 3 to 10 ag/cs 3 , inside thesa ait*s. In order 
to taet the influence of 1 :aaga on the antry of the 
poly^fi -alanine microspheres into the sobAc^oua 
follicles, the application ia c&rriod out by ccsp^ring 
tso saaaadge periods: one sinuta and five slautaa. T±a 
anXsal is bound t-hroughcot th« oirp^riaent&l period In 
ordc«r 4 *.o curoid any cents: - vith tlva j-ocjion of 
application, at the ®nd of 2 houra, t>.a asneaa product 
which ruas not entarad tho akin is ciro fully nsscv^d 



^rith a cotton-atic'^j thrrx> vr ; r? slight applications of 

a piffca of idhaa.Vra taps of trada na^s '^rsriaporQ " 

(adhering littla zo th« skin and causing ac 

da .lasl ration of tha homy layer) to th9 akin surface 

aw tivaa c<irri$d out. 3io:.-Jiaa of tha application 

r-^ior.2 ara taXan (6 in dias^tar) frc-^n in 

liquid nitrogsn, ?ha antry of tha Tilers spfcajnas into tho 

hcruy £^vd follicular ccsrpart^nta In than aata^lishcd 

using th~- fiuoro3esr.c3 optical ^icrc^ccp* on 

fros--.:- .. vartical 5)cir\ sections £rca 1C >a to 15 ia 

tM-cknaaa, proCucsxi uair.g tha crycaicrotcma . 

in orcUr to tsat tha iniluanca of ta* carrier cn 
tha *ntry of th* s-oly-j -alanine nicroaptoraa , th* 
lattar ara scr-rulat&d, at a concentration of 10 * by 
vaight, In t&a following carrier* i 

1) acu&ous g*l vhich tiia follcving 

2or=«laticM 

CrcaglirOwxi poiyocrylic acid sold undar th<s trsda 



case "Cxrbopol 940 # by Goodrich SJ 0.4 g 

3od_tu3 hydrcxid* ( aqueous solution at a 

coacant.nion of 10 % Vy weight) 2.0 g 

Watsr <5« 3 - l Q0 -0 S 

3) Wator-oilicono carrier coc-siating cfi 

Water 3 0 9 

Silicons oil sold try Dcv Coming u^dar ths 

xg^rariCJ n Q2-322~C % Q*3. 100.0 g 

Tho rasults &rs as follows i 

a) in susttstsicn la tha ; .vjvvsoaj3 g^l, aicros^hars* 



2 la dlaaetor oritur *>„■; v&ricua Xsy^r-3 of t;.j horny 
laysr aa *.rell a» laaida the follicular csrLals. 3-j*a 
sic roc pharos *r-3 rarely present is tha ~_cmy Xayar , 
a2t»x ona ainuta's aAjsa^s, rind ars lejatsd rather at 
tha an try of tiu follicular c&nalaj thJ.3 tancarvoy to 
cr.tar tie rfoiliolaa la a lightly zicra jjrorjv.ncsxi -if tar 5 
ainuts". ' jsassa^s. aicroophsrss 12 j*a in diir^t^r cr.tor 
n Ithar tho horny lny^j sor the folliculc^c cjll. .Id. 

b) tfca rotor- --ailiccna carrier has sjn influence; on 
tha ontry sf tha alcrospharaa i th* latter ir^ uora 

nusaroua irjid-j tha s-sb^c^us follicles at.u ©xhiMt a 
uniform distribution in tha homy layax. Or. t_ha ct. w ^r 
harvd, -with tMa jarri^r, practically 3~>ia 
aicro^phjar-sa crs £^ujv4 ~ha hemy Isyon th^y <ira 
locates! nry daep in tha folliclss in tha vicinity of 
tha aebac^ou.s glajods; in £-his caja, a^ssaqs aJ.ao had a 
basafic.al iaJliiaac? on tha 'in try of tha sLicrcspharsa 
into tha follicular ccxp-irtr^at . £a in th* case of ths 
aqusoua gal, ai ere a pharos 12 in diasat^r %atoz 
aaithac tu^ua horsy layar aor thi folliciaa. 

^sjiEpl^a 1 to 5 bale* daocribo procaaaas for tha 
2ULauf actuxa of poly-/»-Alanirua atieroapharaa , fir raaeant 
or filldd with activ* products and having tha dssirad 
dlasatar. 



S^in^L- ^ * Preparation cf poXy-^-a lining .3 phan 3 i-a 
Buspsru ion . 

1125 g of tcluana, 444 g of tert-butanol a.-.d 
0.75 g c f c 3 co1;~j r { c c * f.d xena / 1-Jic ar&ydLr id-) ( 5 e id 
uniar th-3 tsrads nA»o " PA-IS* by Gulf) tire i_r. trod u cad 
into a 3-Iitra rector *xjui£>p»d *--ith an anchor- types 
stirrar ^Uh s <Iia=at- -r o£ 90 rsa, a nitrogan inlat, a 
dropping funnaX *nd A distillation coluan hsad. *x"tnr 
haatlng this silxcura to 7 0 0 C , ISO 9 of acrylx&ida cira 
tiddad. 'Tfca tf^parit'ors is ;-isn riisod to 100 "C arid 
30 ml oi tha aacctrcp« :^_i:rtiir» ( nmtor/toluor.*/t3rt- 
butxooX) sura distill&d off. Aftar tha end of 
distillation, 'chs rrs&ctica aiacttira ia eoola-i to 20 'C 
arid tha sti-rring rata ia adjusted to £00 r^/ain. A 
solution of 3. 30 g of pct&ssiCT tert-butylatg .in 52 \j 
"of tart-butiT-oi i3 than add^d c^ar 10 ainutss . "fhs 
dropping funiaX is rija^fcd with 75 g of toluaaa. Af.-.ar 
stirring £or 2 hours at B0 c C, tha awitsrial ia allctrod 
to roturn to aabiant tft=p*raturo. 11.23 rsl of 
cjoc ntratod hydrochloric acid sltti than add^d drepwisa 
to tha caixtur^ . 

Staffs. *> 1 CroaflliaXirig cf •hbs poly-^-alasisa aphor^j. 



4 2 g of an agu&oua solution containing 25 5 of 
lut&raXdahyOs are Did*d tc- tho atap jnsion of pcly-£- 
3. 1 ajvi 2 a aicroepharaa thua obt£.tnad, cvs 30 ninut»fl, 
with atirris-^ at SOO rav/eLn and at a tessparacara of 
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30 e C. Aftor a~.irring has b*«n continued far 1 hours it 
this t^a^aratux^, t^a suspension la alleged to rstujm 
to f y blast; 'caxp^ratuxa . 

Aitar 3ottlir-5, its auparr-atant aolvtints arts 
re=-=rv-»d sj^d tha stieroapheras ^ra was had t -rica vith 
5CC-;U ^portions athaaol. D* fining after each vanning 
:.3 carried, out hy cantrif uging at 3, 500 rsv/ain. A 
vaahing with 15 litroa ci vat or la than Cirrisd out 
continuously an4 tha vratar ia than r^acvad tx> a final 
aixt^ro volume or 6CC si ia r*.ieh»d. 

crc»«lirJs»d poly-^-aloni-ns ia than driad 
frResa-drying and 135 g of a whits pevdsr sjts obtained, 
4 -n xrhich tha diaj&otsr of tha alcrospherfta la cm aYarsgo 
4,30 * 1.1 jua, d»ta rained by ths Lz-iga analyal* 
techaiqua using a "Quintiasit 320' apparatus a. n ;5wtH by 
Ciabridga Inatruscnta Co.. 
StAca C ( Ra&cticn with 1, o-diaainchsx* $ 

20 ^ of i # S-dieainohaaJU« aro addad to a 
a^s -aaioa of 20 g of tha poly^-alinina aphsr-js 
obtain^ In atagta § in 100 g of ^st^r. atirriag la 
conttnuc&d for 24 hours at asbiant tsaparatur* and tho 
aatarial is then drainsd en a ao, 4 giajis oint^r i 
lastly, it is *aah$d with vatar until tha ixp^cus 
waahara axs at a neutral pH. 
Sta^ _n s Fixing of the tfluoraocant product. 

Tin aicroaphsrae ch" vii^d in a tag* c ar~ 3fc3pci'.d*>d 
in 0 0 :U of z>U 3,3 33u£far- solution (270 ul 0.1 ;t 
solution brought to nH - 3,9 by adding 



apps-osisataly 20 of 3.1 3 solution e? U;uCS«) . 3 g C f 
dxssyi chloric^ in aoiut.tca .in £0 $ of acatons ara 
Introduced bto this ausparjicn. ?ha :iixtur^ ia h«ntsd 
for 10 ^u^n at aolr.^e raflua and ia thsn drais^i cn 
a ao. 4 siasa aiata-r and t'lr^lly vashcxi vith acaton* 
ur.tU All traces of ciaiLgyl sh.lorlsa ^avo disappears- 
frcs th=3 solvent -msh, ssonitcnxl by DV datsction at 
250 ra. Th-5 cpharas ^ fi-*t drisx! in air and than 

::LJi s Preparation ef j?3ly-.3-al an in* 3ph-— ij in 
suspsinaian . 

fnia s^ga i~ identical *fiti: atag* A of ^L^pla i, 
*L£££2_I ! Crca a lining of tha poly-^-al vnirui 
siicrcapharas 

-l of arpa^coa solution containing 25 % by Ight 
of glutaraldslsyd* ajra addsd atsadily error 13 aiiiutas to 
a suspsMiaiaa of poly-£-aXaaJj» nicrtaphera * obtained .in 
st ©s* A, Scapt vigoroualy stirred (500 rar/ain) suvi at a 
taspa-ratur* of 50'C. JLftar etirtng has fc** n continued 
for 1 hours at tM.3 teaparatw?*, th.? suspan^icn La 
allo-s^d to raturr* t. ^hi-iat fcssf-aratura. Aftar 
aottling, fcha aurvsrr^twrt sol-ranta axo rvr~ovad and th* 
iiiicroisph-aros ar« ^isl^4 twie* with 500-ai portion* of 
j*.' ,inol. :rhj drying .cftar asking iy carri- I cut 



v 7 contrifyging (3,300 «v/sin) • "-fashing with 13 Utr^a 
of r >^:'jr is th^a cerri^d our continuously iiui tha ^t*r 
is than rt;_.:v-Kl until 3 final ai^urs voIum of GOO ai 
is rsachsd. Tha two lis?. poly»r is JJinaily dri>d by 
frM33«<ir/ir:tj and 122 9 cf *tfirit« ^ovdsr -ir^ cbt4lr >d, 
i- which t>.3 di-\aats-: of tha laicrsspheroa i 3 on ir^r?.cr= 
i.OS 5 2.02 r^sasursd ^cccrciLcg to ii*u5 saj^a lathed 

i3 in Stag© 3 o£ 2s^l-3 1, 

SXlil^-Jx ? Reduction o£ ^hs -■->?. icrual -aidahyda iunctior.il 

2.2 1 i ^ r - a o£ ^tar idd^d to ISO g ~i 

crosaiirj^ci poly-^s -Aimless aicroaphsras obviirvjd In 

3 -\_Td hcaog/iuiisod by - tirrir.g . Ait as c ruling 

s coo*.sd 

acluticr "o£ acdi.ua borohydrida in water (5.2 7 o£ 
la SCO ixL oJ watar cooled to 3*C) i~ add»d *lcwly. The 
reaction alxtura is kapt fcat*o»:*n 5 and 10 *C £cr 5 hour 
and th-? ?H ia t>-sa brought to ? £7 adding acetic acid. 

Mur c^ntrifuging t.;* sijrtars and digp-ar^ir.g tha 
3Ciid ro<:idus in 450 al of wat^r, it Is siibj^cts-l 'to 
continuous wa«hing with 5 lit rati cf yj.tsr (vsjihiag is 
&a •XsJ.coa" call ©quipp<&d vith a 0,2-^ Diapor filtor, 
pressure 2 birs, stirring throughout ths washijvjf) . Tha 
hydrat&d sU-crosphares &tq the:. dris>d by frTgsG-d'-ying. 
Th3 absd&cj) of colour in tha pra»t*r.C3 of 3ch *.:*.£ '3 
ra^vfoat aaa-cod it po^aibls to cfcjiciuca tfcit tiuj ras ideal 
aldanyda £an- tional gsoup* Juv© r-sducod. Aitar 

♦m-sly-sia , tha diaufttar of tha i&icrssphsrsa is i&artical 



vith that of t-Vs cri^i^al aieroapharws * 
g>3 C9 0 i Introduction ci tho active product. 

4 4.3 -j oi p^rcxida (73 % by *r©ignt 

gr&d^) ojtq dissolT-^d in a aistura r^acs cp of 1123 g 
4C*cor.9 and cf 371 g of vAto.?j 2 0 g O- '.hi -litrrcf/pharaij 
pnp^ir&d in szzqz C oxa thats suap^ndod in wMg 
solution. Tha auepension ijs eonciatratad in a rotary 
evaporator At rodu-rewi pr-^&aur« # at a tsffparatura not 
S3Lcs©dJ.r.5 35 "C, to a totsl weight of 3 S3 -j oz 
8uap«r._'icr* . 

-ha be n s oy 1 ^arc x i As c o r, t ant of t K« sun 7*3 :\a I c n 
obraisc-d 9.1 ; 07 vuight. 

Preparation of ?ol~*--i-3l-> nir.* ^cn^br^ JUls<i yj.t>- 

gt ft?B3 A to C 1 Jrapa-raticn of th* Bicrospb*r»s . 

Stags .3 A to C curs C£r~l*d cut sua in 2z ■ • spla 2. 
J Jr. trod act ion oi the aetira produce. 

2 g o£ bcnrvl nicct.tnat^ ans dissolved in a 
«irtur3 ^uid^ up of. 40 3 o£ watar &G g c2 atii&aol ; 

10 g of ELicroapharis prerpax^d in Stags C ara tJian 
suspa&dad in thii sol ^ion. S'ha suspension ia ^apt 
stirred for 2 houra and tha o th^ ol is than n^o-roi in 
a rotary evaporator, thr* tiiaEt^rGturs being :.;aintaln£d 
at a ^al'J-a b.clc* 33 a C." 7injiily,- th? sieroaphsrsa ins 
dried by 2ro«i a* -drying* 
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i**a^35 A to C ars earr^M out as in 1 and 

8to, • D fcr introducing banayl aiccti^ats &j ^ctiv^a 
product, «-3 jLn Ua^rapla 3, 

ILTSJTPJlI % 

ILSasaj A tn q j ?rac action of tho aiczcs^hars'j . 

Stacks J\ to C ara carried cut as in Sra^spla 2, 
£t*c^ D t I;;^_ro<:uction tfc* active product. 

15 a? cf butyih^droxytoluana { actios icUnt ) ar* 
diancl^d in 30 g of 1,2-prcpylar-a glycol at a 
tffirpAT^t'ina or"' 30*C. 24 ef raeinoic acid ajro 
dis a oivc-d in 10 g ai tJui aixtura obtained abovrs, at 
asi-iant tcnp^ratur-a, aLrijoa and in tc* 4b a one a of 

light. Ths soluble cbtcinxl In niter*! vitn th aid 
ot 0.2-->a 'MUlipcra* £iltars. 3 3 of tha aics-saphsraa 
prep^jrsd ;.n stags C ar-a suspended in this soluticn in 
tha ainanc^ of Xight and undar s strata of -arcrsn. 
&i: ■ ij ciirriad cut with a 9 p* tula. Aftsr two bcuxa ' 
iba<. vtion, a yailov pevdsr i3 obtained. D*ta=ln * 
tion of rotinoic acid in tha sp&ctrcpho'ccxatsr 
(A « 3 53. § na) aftax dwerrptioa of tJva acri-^a principle 
Into diethyl sulpanxid . 

Theoretical concentration 1 0.15 9. 

Cjlcul-r.twl concoiitr--tic-n 1 0.157 '4, 



CjJ cul - - ad c nc -in t^.?,-£ ion i 1 1 « J : ^ (-7 ~ 
i^tomirntica v; "20 a2t-r 'jucpondi^.q atianol) . 

•• t \ : ?T-:~-;u::i'tic?k - - tha ^duties o£ -ict.lv- 
principle . 

330 ox ill-tri=zi rr-tii^ic acid dLi-aciv^xi ir. 

5 ol o: ; 1 , 1? -die hi t2x-i^ , la tha &i encs o £ 11 $ht . 

-?t * Cc-atlT;? or th^a :ictl7^ principle vitft fatty 
aubat.ir.ca aiCiOaphann . 

*i.7 5 .? 3i triatw.irln r-nd 2i0 :vj ^ly^iroi 
rjcnocto-i'-rata aro .UvtJrcciucsd ^nto a a til a I as 3 3tE«i 
;ro actor proxies*! -siti a iiitzcc^c ir-Iat and -^ui^p-jd 
vith a r?^gr^3C.t'.: ;jtir=-jr and a b-sat^.g relate. Ills Is 3 la 
co^rifKi cut rrcirjizi^ at a t^vssparaturs 30 J C. Tiua 

ti^jn vdda^i in t£& iih3SHC'5 li^ht. Tsa .ii:rtu^3 
o^tM^d ^ ; ;r ^p~ -jtirasd at 00 - C and 13 than blswi, 
Mnlar a nitrogan jr^saars of 7 ^iurs, into a spraying 
iio3 3l4» coruvactod to t-ta roactor Jvp^oratua *l/4 
JCO-53-3U. 3X53-35" , ISsAni). CThj nlcrcaplvarfifl cozMLitinq 
32 w*va ratinoic <icid coating vith tia -jL.Tt'^ra cf 
triit^rin-glyc^rsA ^onoato-arato f&tt? rsubatoncaa -.ir^ 
t)v.)n ^cr^id dc/jTj;^^^ o:: spraying uossla lipids 

*ilt"utiou c^ajribar {l.-i&g-tai 03 cs) end ir.3 th-An 
rcii:-v:t::d on ,a grid ( ;*.tl i:';oris , ;:4 In dianatar, 



i3 cbt^innd. r^titvoiJ -i--id --oat in t ^.-J 

;.iA c^3£J charts ~ OS A r.cx* As 2.7° ^ >y ^ i ghz . ^Th-o .1 ar^ n r 

Vid^coloa -S^ps:r .reus, .icr.^rs::} A- ^, $3 .1 , 2 :; uj. 

f - - tio o r oiurvj 2U - i c a i c C-npc j i 1 1 c - J .? rcrs 
Licrosp^r-ia fillip vita ^..cduct and ^ra^-r^c is 

a . 3 a 02 pc iy ; I ac z A £o«£ o-rj iyc - 1 i ti-s } s 1 a >/ 
Depone ancUir tJva tLr.-d'- r.;^o ef , ^L^dA^o^b iC^O EL' -i^id 

acid aro Ci53oir^4 is 13 :al o£ ^thyiarus chlcris,*-. 7oa 
o;?S"r_Lc ^.ciu^icn zh^^ir^yi A 3 czszlzltl-jd -rith ;>*^i;-?jiicaA 
stirring (20 00 rov/:ain) An ISO rxl o£ j-a acrc.-.ccs £3 1 
cont^iinii-j 0.3 3 a£ hydro syprroyi £jllui233 3dd Iry 

otirrtng i3 continued for t hours , vhich ;;-3r:ii-i3 thi 
^rograflaiva and ccsplatrj svaporatton or ^thylosj 

tliT^s ti^-j.-j ./i+L distills roo - ^ -~dr A ^-c , ^.3 

jxiOic-* 1-j Tuva i 733c v/ith --i ■ ilc^-cc-na. ibrj di.^st^r 



^ ."w«7o;? .-nc ~ c.^;^ out: .-u: "xiU-i^I^ 

37«Ci c.: xlcr-LC.;^Q iydrcehlcrica d/.-:clr^ • 

10 of tJv3 .-Lj^ovr: iicluticn. I.Usi— g U ~*;rrixi cu: './i-;':i 

j;>a'c^l.4 . JLitsr h.-ur:: f .iiac-rstisn ^ vhito -pc-^dar in 
c-bta~^;xi* Th-o :^acrc -jr. haras tiaa d^isd by :r-Hso- 

'iryinq. r>.-: ^rsiiaiitioa a* cl-jrJ.iir.--j £rrdrc<: h i <; :r i 12 tha 

Ij dsacr^tior. ci tlvo -iC^iv^ ^-ir^i^io . 

20 — . . "^.a £ s ;?r^r~"^a^i-s $ 2 ^ s nlcrsnpharaa . 

3t-agas £ and C ara c&rriod out as in Zz^zz-.ia 2, 
n^ga 0 1 Introduction or ths icti-^ prcduct. 

2 g oi ninoxidii ara disaolTtXi at 3D C C in ^ 
•uLrr.ura aadi up of 75 g oi sthaacl md 73 g o2 ^*nt^r. 
25 £ g or: po .\y I ^cina pharos obtuir^xl ^cardir.g to 

j'Ca'ro C xrc lair.T;^e;:-d into 'Coin --jc .lotion. !?ho "^irc\iro 
i:j j birred £or -^u^r «ji t^/i *atjiry ovspcrator :uid iho 
-,oivyn.t i.i thon ..jvov^rr: ^..U rat II a rr-U is o"~" tu.L^C . 



ai' iS r»« than 30 0* ^ T,,v* i 

--i — ? r/j*:±;?3.a i- ^3 jaicrcapaaraa, -a Jospin *'J ^ 
: ^ cr ^^ro« ci-^^ ^ (150 =5) i.* wrr.ct:*! ^.^ 

]-2-AM&*J*ic acid is 0.7- ^ 

^icrospharQS filled srr.th r«Isoi<3 ncici cia 
obtatawi by tfca aaiss r^thcd o2 preparation is i-n 



12 ii ^i-jr.- r-.iiii^i.Tta t-iu; ^aigis oi ; iricl7=axi^3 , 
^i:jci :Q n r ;^i^r r.irr-.r^raa :it^c3ph.^r^ sac is ~3 
.ibjonca o£ lie hi '-2. rr.ci t,- 

i*^ r^ta *ind iha ipc^yLag ^ su'c at ^hs 'i 

a to* I ^as^l vhish a vis^rat'jLra ^radiant -iz-=a 
^rc^^^iy -150 "C .7,1 0^ Pastes 1Q*C at ^vo is?. 

liquid ni^rogaa i^to iiua ibottca si v-.:3 3£>i. 

=nfeJLch is choawi, tha spxsyir.g al^rc^n -pressors tjvs 
: j ;ier* irata of liquid tratami cijs ^^--gj dicuietsr 



^x-z&'ryz.&o\±?* 'U'.x sis* cii^tr^st.-.^r.* 

-ir^ut ;r::* cry 3^1 ; ^ icti*^ yxri-^i^ ^rfiieli 

^r.ar=a v.iri :rc:n 1 -j* :.i3 -rLz\t :\ -i-U^t^ 

V3 J*.:> nrc?cr:ic.a or .'ictivo priori?! j 

-:^rc^i^':-^^', >y3<L':£ latent 13 •» . 

:;ssj^i» . . • ' 7 

^a^r rr.: ......i • ^ G 

rv-^.-i -C-irbcpci 340* by Goodrich C . 3 J 

■Sc^iu^ ^ydrc^d-j q.3 ■ > ~ ~* 7 

>;-*.ofs ::^1j^17, -i-rica . Lilly :ior 20 day* , 
^s-arsi-ioa haj tjseeslltfit an^iUiC£^ sropanias . 

^ , 3 

:;awr t, j «i o 



•* 

J • 

. - « . • ■ i 

*■■■.' ^ r 

-c-di'^ :iydrcsii- 3 " * 3 ......... 

■^Mirat^n iuu ^nU.^t acr^csJ T^rti ^ . 

' ^ -C^or:l 340' fcy Goodrich - .... 3., * ? 

, 10'; -? 

^atar q.s 

....... ^ ' J ? 

3odi-j3i hydrcxica >» • 

T-rhaa ayplioci >r/ aaaaags wa*U -mars 
cc^pi^l7, toica daily 30 cort 



3-3 

"ih^n ■applied tt& ;:rJji ~y -v^^no.^s -^'i;*.! Vi 
^r^"Mr-i^ic" ;uj -?..-^:i"..i.i3-c ^sir^r^ 7-^:-^: 

- rat:— -j.^. . 

:r^2 .•i^piiod r,^ t_is 2^ ; by -^ase-ic^a tistii it 

ontOvra corral JSoiy, t^ic-j d^iXy Jc* 2 fc- 0 ' f< ^; V±Lj 

- 9^.-31^-^ afc-rJLi^d is :£i3=s?l3 ? 17.; j 

C-.'I-uIcsa dxrivativ-sa sold *iasar ^sdo nasa 
"TJ-ucal ' --7 ^ar^il^; . 1.55 

- T^n;; , 15.22 

- Propyl ana glycol q.-i 

■-hi a g«l i^ apalic*d tr-rlca di* ly " 3 -jc^lp vhlc'a 
-ndaxtjena a coaai&arr.blo hair Issa. .\it~;r ;3. . .asnt^-i 
■^r^ truant as a rat^j c£ 1 r^d r^- -trslic^tica \ 



. . . . * 

- >:*t^:r . . . . * * r 

. . 1j ^ 

•C.-r-rbc^ci 340" >f C^irich .w . 8.* 

. , . * 10C 

- V-ttar 5*3- . *• 

~ jcdiua >7tiro^lda q.J ....... 

oa^a eecplafcaiy, rsrica '-""jO ~- 

preparation iiaa axcaliant wtU'-CM >rc^r-.i,:r, , 

10 — • * • J • * " 3 



- Jor^iM^' >r*tLrr.nX^.: ; 

*oz^±z^izz r.s.)il^r; w^rti^s . 

u ........ -0 s 

- C-o^lin^d poIvacrt-M.-ic acid ;3oid UJ\d-ar 
•Cis-so^ol *£v --;ocdvi^h -♦^ 3 

- 120 * 

- Sc*liu.:a aTtx^d/j q.r* * ■ ■ 3 s * 7 

^rr^arr.ti^-a nssllsa^ ^iiiinfl amatory sssrr^rtiaa . 



'Li-j group ecaslt)tir*g zc-^tr, .ior ■^aci.::?: 
:r-iu:, : ~r::i" ^^xr.z^ f '.^."ssC-:; jot ^r^tiz:? Ilvu: 

-.UTS _ hyp« 3 aj iT<i -J , ;:_n*irr-q-lJ^l3 acrdil atc-r^ 

:ir* " i d w- y m - 5 :ir. ^ =1 rp s * :j r . ^ n 2 i ~ c^rix: u^d^ -^r? 1 c-~vu ~z 

3 , Ccsrpcaiticri ic^crri- ^ry "ic Ci^i^ 7, ^h^ur^c ti-i-i;^ ia 
t^r. it tfcrvsaia-s ^i^riicil o.v h'lir r^rrr-rrfr^i 

^u'i t .: » srha ic 

10. C-^caifcisn cordis Cl^is 7, tr>_ri::^d in 

11. c^2po3itic= according £3 Claira 7, cJvLractsriaac is 
tr^xz it ccatairj aliirsj ntua chioricU -in sjttx Lariat. 

12. Cs£?oai~ion acccrdi^rg to Ci-ru-i 7. -d.^r^c^i^i in 

^^it:i::ioi:i^: , 

Cc^r:-:;^it:ici\ ;ier^rdi^^ to Ci.iis 7, 1:^.. ic-^ris-tti Ui 
-.2.: 5, i; cer.zaLzz 7is£iiriLbisa * i yircLL :ic--:n*: . 



. - ~^Y?^ e o5 i * 

^. according to Ci-iia 7, ciaracfcariaod in 

::^—ci-cLov. -icccrdiyq no -:i.^ v- 

;^ — j -r^:.-^ ^c^.V^^ 

or dic-7u scalar -i.'":- rr/)rr, . 

-^;i-i^a . ; qc^^Lnr; so Ci -i^ ^^"^^^^ ^ 

-h/^ iz csn^t^ chariot^-"! is* dsrirari?* :;j 

•v^ t - i- tiio api a . r rr-is £prcv*h f^'or } 

-1. .-^ooition .accordiaq *3 Cl^ia 7, char^^rij-i _i 

naurod tisu Ian* . 

23. cas?caiticn acsordi^ to Ci^ 7, uhir^j^ri::.- a .La 



